Lipid solubility of sedative-hypnotic drugs influences hypothermic and hypnotic responses of long-sleep and short-sleep mice.
The anesthetic potency of many agents, including alcohols, barbiturates and other sedative-hypnotic drugs, is influenced by lipid solubility. Previous studies from our laboratory, however, have demonstrated that genetic factors influence this relationship. We have reported that mouse lines selectively bred for differences in duration of ethanol-induced anesthesia, the long-sleep (LS) and short-sleep (SS) mice, differ in sleep-time response to water-soluble, but not lipid-soluble, sedative-hypnotic drugs. The studies described here sought to determine whether this same relationship exists for the hypothermic response produced by 17 sedative-hypnotic drugs in the LS and SS mice. Dose-response and time course relationships for hypothermic actions were determined and were compared with the dose-related anesthetic effects of the drugs. Hypothermic potencies increased along with lipid solubility for both the LS and SS mouse lines, but the rate of change differed for the two mouse lines. LS mice were more responsive to ethanol and other water-soluble drugs whereas the SS were more responsive to lipid-soluble drugs; significant correlations were obtained between lipid solubility (log P-octanol-water partition coefficient) and relative LS-SS responsiveness to both the hypothermic and hypnotic actions of the 17 test drugs. Thus, both hypnotic and hypothermic actions of sedative-hypnotic drugs are correlated with lipid solubility. Possible explanation for these correlations include greater LS central nervous system sensitivity to water-soluble drugs and LS-SS differences in distribution of lipid-soluble drugs.